Abstract -Situated learning in professional practice is increasingly recognized as a key component of engineering curricula. One challenge in this context is to establish a reflexive link between the students' learning at university and their experiences in practice. This paper proposes the Accidental Competency discourse as an alternative tool to support students' experiential learning through reflection on critical learning events. The procedure was initially developed as a research tool to investigate competence formation in engineering students from a systems perspective. This paper presents the semi-structured focus group protocol and points to ways this can be implemented as a reflexive tool in co-operative learning. The description specifically focuses on the practicalities of facilitating an Accidental Competency discourse in focus groups with students. The Accidental Competency discourse was trialed in ten focus groups with engineering students. Initial data from participant feedback indicates that the procedure facilitated student reflection. On the basis of these results the benefits and limitations of the procedure in relation to other reflexive approaches are discussed. The paper concludes with an outlook on the implementation of the Accidental Competency discourse as an asynchronous online tool.
INTRODUCTION
Current Engineering practice is becoming increasingly complex [1, 2] . The blurring of disciplinary boundaries requires graduates to solve ill-defined problems [3] that go beyond the realm of technical work to concern society as a whole. Set against this background, engineering education aspires to preparing students for "professional competence" [4] . Engineering graduates are expected to "take responsibility for engineering projects in the most far-reaching sense" [5] , which includes "understanding the requirements of clients and of society as a whole".
However, there is growing evidence that engineering graduates do not satisfy the requirements of industry and are lacking the practical job skills [6] crucial for "the complex interactions of real-world engineering" [7] . It is also increasingly acknowledged that class room teaching alone might not be sufficient to prepare students comprehensively for the demands of future engineering practice [3, 8] . Thus, situated learning experiences are a key aspect of engineering curricula to "enhance and complement traditional course work" [8] . By "integrating technical skills and broader generic attributes" [9] , situated learning experiences are crucial in preparing students to become reflective practitioners [10] and life-long learners [11] .
A key component in implementing successful cooperative education programs is fostering the students' reflection on their experiential learning [12] . Approaches to facilitating student reflection are commonly modeled on reflective practices that are a key component of ongoing professional development in industry [9, 13] . According to Jarvis [14] , a portfolio approach can be used in the professional context to "establish mechanisms by which individuals can be enabled not only to learn from their experience, but also to realize that the have done so, and demonstrate it". In the Australian context, professional accreditation through Engineers Australia is based on "accreditation of prior experiential learning" (APEL) [15] . In order to obtain chartered professional status [5] , engineers are required to submit "engineering practice reports" containing a series of "written career episodes". These career episodes are selected to demonstrate the achievement of a certain set of competencies the engineer "believes [they] have achieved".
In the educational context, however, Canale [8] points out that co-operative education programs "typically [include] no ongoing, formally structured feedback and learning mechanisms during work periods." Moreover, in engineering courses is not uncommon to experience a certain level of difficulty in introducing reflective practices to students [16] . Existing reports of programs that incorporate student reflection in a formal industry placement program [17, 18] also do not include specific descriptions of procedures to implement reflective activities.
Building on the general framework of portfolio methods [15] , this paper proposes an Accidental Competency discourse as a way to facilitate reflective learning in industry placement programs for engineering students. This procedure was initially developed as an empirical tool to investigate the phenomenon of Accidental Competency formation [19] . It was trialed in ten focus groups with a total number of 43 engineering students who took part in a range of formal industry placement programs. This paper presents participant feedback from the research focus groups, which indicates that the students experienced significant benefits from their participation. The discussion of the Accidental Competency discourse points to ways in which this research tool can be implemented as a reflexive mechanism in cooperative education and specifically focuses on a practical description of procedures to initiate and guide student reflection in a group discussion.
THE NOTION OF ACCIDENTAL COMPETENCY FORMATION
The key objective of reflective practice in co-operative education is to assist students in integrating both experiential learning in practice and educational experiences at university into their overall professional formation. This focus on professional competence requires a broader conception of engineering competence and a more holistic view of student learning than traditionally espoused [20] . A suitable framework to explore aspects of engineering competence that go beyond technical knowledge and skills is the notion of Accidental Competence formation [19] . Accidental Competence formation describes how learning activities combine with other influences from the educational environment to enhance, or equally, adversely affect (Accidental In-competencies) students' acquisition of professional engineering competence. The educational influences that contribute to Accidental Competency formation range from the practicalities of teaching, such as formal assessment, to meta-influences such as the prevailing institutional culture [19] . The notion of Accidental Competency formation specifically allows exploring the tensions between certain attitudes and behaviors that students acquire during their engineering program and the realities and requirements of professional engineering practice [21] .
In the context of cooperative education, the exposure to professional practice, including the associated tensions and differences experienced by the students is particularly important. Consequently, the goal of the reflective procedure presented in the later section is to analyze learning events in this broad context of overall competence formation.
ACCIDENTAL COMPETENCY DISCOURSE
Several authors pointed out that "structured opportunities to reflect" [e.g. 22] are a crucial component of reflective practice. The Accidental Competence discourse presented here followed a semi-structured protocol to facilitate focus groups with 5 to 10 students. The procedure employed the four step, SAID strategy [23] illustrated in Figure 1 to guide students analysis of critical learning events. The notion of critical learning events is based on critical incident techniques [24] [25] [26] . Critical Incident techniques are a form of competency assessment where individuals are asked to recount significant positive or negative experiences which are subsequently analyzed for learning outcomes.
If it was a 'positive' (affirming) learning event, describe how you will ensure that the skill / ability you demonstrated will become part of your regular professional arsenal. If it was a 'negative' learning event, describe what you will do differently in the future to avoid having to learn the same lesson again the hard way. 
I
Describe how you reacted to the event (positive or negative), perhaps in terms of how felt about it at the time or subsequently. This description might explain why the event was so significant for you; why it was an "Aha moment". Describe how you reacted to the event (positive or negative), perhaps in terms of how felt about it at the time or subsequently. This description might explain why the event was so significant for you; why it was an "Aha moment".
ffect: What was its impact on you personally?
A ffect: What was its impact on you personally? A Describe the event, the circumstances, and the people involved. Keep it factual.
ituation: What actually happened? S ituation: What actually happened? S
FIGURE 1 SAID FRAMEWORK TO ANALYZE CRITICAL LEARNING EVENTS
In the first step, the students were asked to give a factual account of a critical learning event. The focus of this step was to comprehensively establish the critical incident in a chronological fashion (see Figure 3 for pointers on technique). After the account of the situation was completed, the students analyzed how the situation impacted on her personally, or more specifically why it was a significant learning event. This explored disparities between the students' expectations and the situation experienced in practice. The third step comprised the interpretation of the learning process on an abstract level. The student formulated the learning outcomes using abstract competency descriptors. This step allowed exploring the relations between prior learning at university and the experience in practice. This analysis then enabled the students to formulate a decision on how the experiential learning impacted on and was integrated into their overall professional competence.
The crucial, and for the students perhaps most difficult, part of this procedure was the identification of critical learning events. In professional accreditation, the reflection and assessment of prior experiential learning starts with a set of abstract competency descriptors. The individual is asked to produce career episodes or critical incidents to support that she has in fact acquired the pre-selected competencies [5] . This paper will focus on an alternative approach to stimulate incident recall that employs a concrete to abstract chain of association.
TRIGGERS FOR INCIDENT RECALL
In order to support the recall of the critical learning events for subsequent analysis in the SAID structure, the Accidental Competency discourse provided three stages of triggers ( Figure 2 ). These triggers presented students with a broad range of stimuli without restricting their answers to specific pre-conceived notions of their experiential learning. I. Non-specific triggers -competence anomalies
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• "Hey I can do this thing. But it was not really taught to me!" • "Sometimes I was not that good in exams. But apparently I learned something at uni after all" • "The way that work here is done, is really different from what I was used to doing at uni" • "When doing this job at work I suddenly remembered a particular situation at uni" • "I had this situation at work where I remembered a particular lecturer and the things he said" • "I thought this is so different from the way Dr Y used to teach the material" 
I. Non-specific triggers -competence anomalies
• "Hey I can do this thing. But it was not really taught to me!" • "Sometimes I was not that good in exams. But apparently I learned something at uni after all" • "The way that work here is done, is really different from what I was used to doing at uni" • "When doing this job at work I suddenly remembered a particular situation at uni" • "I had this situation at work where I remembered a particular lecturer and the things he said" • "I thought this is so different from the way Dr Y used to teach the material" • "Work was a different world compared to uni. People have different attitudes and ways of working"
I. Non-specific triggers -competence anomalies
I. Non specific triggers
In the first phase of the focus group discussion non-specific triggers were used to stimulate the students' recall of critical learning events. Participants were encouraged to explore what we call competence anomalies. These competence anomalies described moments during the students' time in practice when the performance experienced did not match their competence expectation. According to the notion of Accidental Competency acquisition, this includes positive as well as negative experiences. Some of the statements that were used to trigger the recall of competence anomalies are presented in Figure 2 . The statements captured the experienced tensions between the students' learning in university and the performance expectations in industry on an intuitive level. The students did not immediately need to capture and understand the learning experience in abstract terms. The first step only required them to recall some of the instances when they felt that 'something was off'. This phase of the Accidental Competency discourse was found to produce a very diverse range of contributions, since the students were not in any way limited by preconceptions of certain areas of competence or certain types of learning experiences.
II. Specific triggers
The phase of using specific triggers utilized the dynamic of the focus group where accounts of one participant can trigger the memories of other participants. The facilitator conveyed and re-enforced throughout the focus group that all aspects of accounts of other participants can act as a stimulus for the recall of incidents (See Figure 3 for pointers on technique) . This can include experiences of any type, so as to not restrict the students in their associations. In order to initiate the discussion or to revive a halting conversation, the facilitator carefully introduced illustrative examples in form of deidentified quotes from previous focus groups. In the focus groups conducted thus far, the students' discussions revolved around a particular theme for a while, with different participants contributing related experiences. This was particularly useful to explore and analyze the subtle facets and individual differences of Accidental Competency formation [20] . At some point an arbitrary aspect in one account triggered another participant's memory and changed the direction of the discussion.
III. Abstract triggers
Once the above triggers were exhausted in stimulating incident recall, abstract triggers were introduced into the discussion. In this phase, the facilitator used abstract competency descriptors to guide students' explorations of specific aspects of engineering practice or particular elements of competence. This is similar to portfolio methods [14] or career episodes [5] where the learner starts with an abstract competency description and documents the attainment of this competence by relating specific incidents from their work experience. In this phase the student responses were limited to the competency themes provided and the discussion revolved around the given themes. When using this type of abstract trigger it was particularly important to prevent students from theorizing or relating espoused beliefs (Figure 3 summarizes useful techniques). Such a discussion did not produce accounts of actual learning incidents and was as such not useful in the experiential learning process. Thus it was important to encourage students to relate detailed accounts of actual incidents which acted as specific triggers so that the discussion re-entered the more interactive phase II.
STUDENT FEEDBACK ON THE BENFITS OF THE ACCIDENTAL COMPETENCY DISCOURSE
After the focus groups the students were asked in an anonymous open-ended survey for the perceived benefits form their participation. The questions focused on the overall benefit, the realization of new aspects of experiential learning and the impact of these realizations on the students' competence. The following section focuses on qualitative accounts that illustrate in which ways the students benefited from the reflective procedure. The students reacted very positively to the reflective sessions that were held as a one time event and were not related in any way to assessment or formal credit in the respective programs.
One student who had taken part in a service learning program over the course of several semesters describes the focus group as a crucial event in seeing the purpose and benefit of the experiential learning experience. Focus the discussion on actual incidents "Can you remember a specific day at work when you had a situation like this?" "That's an interesting thought. Can you relate that to a specific experience at uni / during your time in industry? "Can you tie that to a particular course / experience at work?" "Can you think of a specific lecturer / person / work supervisor / colleague you experienced this with?"
Avoid hypothesising and theorizing:
Avoid leading questions "Would you say you acquired the ability to…?" "So in this situation you thought…?"
Prevent students from deviating into general statements "In the workplace one usually does …" "What the employer needs is…." "What we don't get at uni is…" Use the focus questions to direct the student back to an actual incident?
Avoid abstracting/analysing the incident yourself "Was that situation where you learned skill X?" "Do you think this that was a case of…?" "So you tried to…?" Focus the discussion on actual incidents "Can you remember a specific day at work when you had a situation like this?" "That's an interesting thought. Can you relate that to a specific experience at uni / during your time in industry? "Can you tie that to a particular course / experience at work?" "Can you think of a specific lecturer / person / work supervisor / colleague you experienced this with?"
Avoid

Avoid hypothesising and theorizing:
Avoid abstracting/analysing the incident yourself "Was that situation where you learned skill X?" "Do you think this that was a case of…?" "So you tried to…?"
Avoid generalizations and espoused beliefs:
Don't force interpretation too early "What do you think this means?"
Establish complete incident first! Avoid paraphrasing what the respondent said "I hear you saying that…"
Re-inforce useful responses
"This is exactly what we are after." "This was a very interesting story." "You described that incident really well / detailed."
Keep prompts and questions short
Don't actively seek opinions (students will tell anyway) Use why in questions carefully.
Establish clear description of the incident:
Facilitate recall of incidents:
Discourage students from using company jargon or buzz words Ask for clarification: "Can you give me an example of…?" "How does …. Work?" Keep discussion open "Please remember that you do not have to come up with an example for the same situation?" "You can also recount an incident that is totally different" "Did anything in x's story remind you of a situation of your own? It can also be a small or arbitrary thing."
Avoid hypothetical questions
"What would you have done if…?" "How would you react if…?
FIGURE 3 POINTERS ON TECHNIQUE FOR FACILITATING AN ACCIDENTAL COMPETENCY DISCOURSE
When asked for specific outcomes of the reflection the student responses were centered around two main themes. On the one hand the participants described how the reflection resulted in decisions to change their future professional behavior. In this case the students took prior learning from university and modified it on the basis of experiential learning in practice. The responses in this category were mostly concerned with very specific aspects of professional behavior that the students planned to improve as an outcome of the focus group. As an example one student talked about the tensions between the expectation in university to complete a task in order to achieve the highest grade and the requirement in practice to accomplish a working solution, which does not necessarily have to be perfect. For her personal working style the student decided: "For one, I pay too much attention to detail.
From today's session I've realized to pick only the important points [of a task] under time constraints."
On the other hand students also perceived that the reflection on the experiences in practice would have an impact on subsequent learning in the educational context. Responses in this category were mainly concerned with putting the learning at university into context by for example purposefully selecting content to be learned. One student remarked "I think I will take a more practical approach… such as picking and choosing what is important to learn." Reflective outcomes such as this certainly challenge the relevance of aspects of the curriculum and the student perception of relevance might not be accurate in all cases. Yet, several students described this recognition of relevance of curriculum content as a powerful source of motivation to learn.
DISCUSSION
The Accidental Competence discourse described in this paper has a set of unique advantages that were observed to facilitate student reflection in practice. The concrete to abstract inference and the interactive stimulation of incidents provided students with intuitive access to their learning experiences. By starting the analysis from competence anomalies also placed the experiential learning in industry in the context of the students' prior learning at university.
I. Concrete to abstract inference
The identification of learning events through competence anomalies provided a concrete starting point for students to reflect on their diverse range of experiences of engineering practice. They were not left with a blank page in a portfolio and an unsure feeling of what they were supposed to reflect on. The intuitive access through competence anomalies allowed students to start with a feeling of their competence or performance in the workplace not matching their expectations, in a positive or negative sense. From this intuitive access the critical learning incidents were established and later interpreted in abstract terms. When asked for the main benefit from participating in a focus group one student describes this aptly as "defining cloudy thoughts into inferences." This feeling of disparity between expectation and experience indicated instances of students undergoing changes in both their engineering knowledge and skills and their understanding of professional engineering practice. This corresponds learning theories that see professional development as both developing engineering skills and a way of understanding professional practice [27] .
Conventional methods of reflection [5] take the path from a set of abstract competence descriptions to specific learning incidents. The student or professional is asked to demonstrate the acquisition of a particular competence they "believe [to] have achieved" [5] by recalling career incidents. This always involves an element of self-assessment in abstract competency terms which is regarded as notoriously unreliable [24, 28] in competency research.
Firstly, this might lead to incidents being interpreted to fit the predetermined abstract description. In this case -to use Jarvis' [14] definition of the portfolio approach againdemonstrating the learning outcome takes precedence over realizing that learning has occurred. Thus, the misinterpretation of learning events to fit the pre-selected competency descriptions obstructs the experiential learning process. In the Accidental Competency discourse, the students theoretically analyzed the learning event only after the situation had been identified and established (Situation and Affect in Figure 1 ). This means that the initial responses were not limited to any particular competence domain and the abstract description the student arrived at is more likely to reflect the actual learning that occurred.
A second consequence of the element of self-assessment is that typically only positive events are accounted for. As a result negative experiences that often constitute a large portion of professional experience are not utilized for purposeful reflection. A particular advantage of the Accidental Competency discourse is that it allowed students to access negative learning experiences, which individuals are usually less comfortable discussing in their reflections on experiences in practice [24] . The procedure presented here supported this important aspect of reflection since negative experiences are not seen as a personal shortcoming, but a discrepancy between what students learned about engineering in university and the way they experienced professional practice in the workplace. The origins of this mismatch lie in the students' prior (beneficial or non-beneficial) learning and need to be explored in this context. In the focus group students freely related negative learning experiences when prompted through competence anomaly statements. A number of student accounts indicated for example that some of the behaviors and attitudes that are induced and re-enforced at university are not beneficial in the workplace [21] . Raising an awareness of such processes was one valuable outcome of the reflective process and allowed students to develop a deeper understanding of their learning at university in relation to their overall formation of professional engineering competence.
II. Interactive stimulation of incident recall
The focus group format of the reflective procedure gave students a wide range of stimuli to facilitate recall of learning events. The competence anomalies provided a starting point for a discussion which became self-sustained when the accounts of one participant triggered the recall of learning events of other participants.
The discussions revolved around one aspect of engineering competence and students explored this shared part of their experience with changing focus but without necessarily identifying it in abstract terms. With the support of the facilitator, concrete parts of one student's account served as a trigger for another student to recall an incident that was concerned with an entirely different aspect of competence. One participant describes this process in the following way: "It is good that someone might say something and it will remind you of something else". This multitude of interactive stimuli supports students in accessing a wide range of experiences that might not be retrieved in individual reflection using an abstract to concrete approach.
III. Direct link between the situated learning experience and the students' learning at university
Both learning at university and experiences in practice are important aspects of the development of the students' overall "professional way-of-being" [27, 29] . A particular challenge of reflective practice in the context of co-operative education is to connect these two components of the students' learning [30] . Exploring the relations between learning in the workplace and at university is particularly important for students in their transition into professional practice, as they have to negotiate certain tensions between learning expectations and practices at university and in the workplace [31] . Reflection starting from an abstract competence description does not necessarily relate the experience in practice to the educational context. Without this focus the process can be perceived as purposeless and without context by students.
In the Accidental Competency discourse the connection between experiences in practice and learning at university is established by default when exploring competence anomalies. The students' "professional way-of-being" that was formed through prior learning at university is challenged or complemented by an experience in practice. Exploring this difference constitutes the learning process [27] . As indicated in the student feedback this interplay between explicit learning and ways of experiencing practice can also impact future learning. Students take an insight gained through reflection on experiences in practice back into university to shape their . This possibility to analyze the situated learning experience in the context of prior learning and overall professional formation can truly "enhance and complement traditional course work" [3] .
OUTLOOK
The Accidental Competency discourse described in this paper was trialed as a research tool in focus groups with engineering students who took part in a range of formal industry placement programs. At the University of Queensland the concept is currently being introduced as a reflexive tool in a formal industry placement program [9] . Since the students are based full-time in the companies the reflection currently takes the form of reflective diaries on critical learning events. This approach can realize most of the benefits of the method as discussed in the earlier section. However in the individual assessment the students cannot fully benefit from the interactive element of the procedure. For this reason the implementation of the Accidental Competency discourse in online discussion forums is planned. Much like in a face to face discussion, students will be able to use elements in accounts of other participants to stimulate memories of own critical learning events. Additionally this instrument allows remote asynchronous internet-based access which is particularly beneficial for ongoing reflection in programs where students are locally dispersed.
